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Following the success of isolation of male and female gametes of higher plants, 
the in vitro fussion of both gametes can be conducted, which make it possible to study 
the fertilization mechanism without the influences of somatic ovary and ovule tissue. 
Isolation of egg cell, synergid cell, zygote or proembryo also makes it possible to 
study the functions and sructures of these cells using modern cytological and 
molecular methods. In present study, we isolated generatine cell sperm cells, mature 
and living egg cells, zygotes, synergid cells and basal cells of proembryo of Allium 
tuberosum Roxb  ,which makes the bases of in vitro fertilization of Allium tuberosum 
Roxb, and opens an access to use molecular methods to study fertilization mechanism 
of Allium tuberosum Roxb. 
1. Isolation of generatine cell and sperm cells：The pollen of Allium tuberosum 
Roxb is bicellular type, containing a generative cell and a vegetative cell in a pollen 
grian at anthesis. The division of the generative cell and the formation of two sperm 
cells of Allium tuberosum Roxb occur in a pollen tube .We used a semi-in vitro 
technique in which the stigma was pollinated and the pollen tubes grew in vivo for 3h, 
then the style was excised and immersed into a culture solution. When pollen tubes 
grew out of the cut end of the style after 6-8h, a pair of sperm cells could be released 
by bursting the pollen tube. 
2. Isolation of egg cell, zygotes and the proembryo cells: After we controlled the 
exact time of pollen tube growth and the stage of embryo sac of Allium tuberosum 
Roxb, we also could isolate a large number of living egg cells and zygotes. The 
cytological changes of egg cell and synergid cell before and after fertilization are very 
evident and easily to recognize. The size of the isolated egg cells had a change after 
fertilization and zygote became smaller. The isolation of vigorous egg cells and 
zygotes also could provide an opportunity to study fertilization mechanism. 
Fertilization leads to a remarkable biologic phenomenon: the process of 















series of division and differentiation steps, finally generating a new 
saprophyte-embryo. The molecular mechanisms of early embryogenesis have been 
most intensively studied in animals. However, little is known about activation of the 
zygotic genome and early embryogenesis in angiosperms. With the advance of 
researches of fertilization mechanism and embryogenesis in higher plants, the 
mechanism of early embryogenesis attracts greatly interests in many scientists. 
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殖细胞的一极存在，或者是 gf 本身可能和 gH2A 的启动子区域直接相连[12]。从营
养细胞到生殖细胞发育的转换是和小孢子发不对称分裂有关，但真正的调节机制
目前还不清楚[13]。大的营养细胞的发育伴随着一定数目的特异基因的表达，如











































[28-29]。随后 Vervaeke（2005）发现在 A.fasciata 花粉管体外培养的实验中，精
氨酸是生殖核进行第二次有丝分裂的限制因子，为确保花粉管萌发 6h 后生殖核
的分裂，在花粉萌发前 2h 加入精氨酸是必须的[30]。Lalanne 等（1997）发现一
个特殊的花粉基因（nsaap1），它编码的是一个氨基酸转运蛋白的同源物，他们
总结出这个氨基酸对于 PMⅡ所需的蛋白质的合成以及精细胞的延长或精，卵细
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